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1. Introduction
Basic techniques of rhinoplasty are known to experienced aesthetic surgeons; however, post-
traumatic nasal deformities, secondary cases and ethnic demands require advanced techni‐
ques. These modern techniques are generally aimed to provide a more normal looking nose
while a great attempt is made to preserve or return the normal function of the nose while
improving some existing functional shortcomings during the surgery. This chapter presents a
problem-based approach to some complex nasal deformities. Current solutions to each
deformity are presented and advantages and limitations of each technique are discussed.
2. Nasal tip deformities
2.1. Under-projected tip
Many techniques are known to increase tip projection all of which may be effectively used
according to patient's special needs and indications:
1. Tip sutures: A tip spanning suture is a mattress suture that is used on each dome area to
refine the angle between lateral crura and medial crura cartilages (Figure 1).This suture
has been shown to increase tip projection.
2. Cap graft: Cap graft is a small piece of cartilage that is precisely formed and trimmed and
fixed over the cartilaginous tip (Figure 2). The main indication of this graft is necessity to
form and refine the tip; though this graft slightly increases tip projection in this technique.
3. Shield graft (Sheen graft): The shield graft is the only technique that may arbitrarily add
to tip projection. A usual approach is to prepare and fix a bigger piece of cartilage. This
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oversized graft is incrementally trimmed and tailored until the ideal tip projection and
contour is achieved (Figure 3).[1,8]
Figure 1. Tip spanning suture
Figure 2. Cap graft
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Figure 3. Shield graft (Sheen graft)
2.2. Over-projected tip
An over-projected nasal tip is a common finding that must be detected in preoperative
assessments. Two general groups of techniques are applied to decrease the projection for all
over-projected noses. In the first group it is tried to sever normal tip support mechanisms that
will result in small decrease in tip projection. In the second group lower lateral cartilages are
interrupted in some parts. A few millimeters of cartilage are resected and a new tripod with
smaller limbs is formed.
1. Transfixion incision: All the resective techniques that are done on lower lateral cartilages
may decrease the projection; although, the transfixion incision is the only one that is
specifically done to decrease projection of the nose. This incision may decrease projection
up to 3 mm (Figure 4).
2. Dome splitting: In this technique lower lateral cartilages are divided in dome area, then
a few millimeter of excessive cartilage is resected and a new dome is formed by precise
suturing. A small piece of crushed or morselized cartilage may be placed over dome area
to cover the sutures and sharp edges of cartilages [9,13]
2.3. Drooping tip
There are many modalities to correct the drooping tip or acute nasolabial angle.
1. A wedge is sometimes resected from the caudal part of the septum to provide enough
space for tip rotation (Figure 5).
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2. Cephalic trimming of lower lateral cartilages and
3. Collumellar strut insertion
These are other modalities that are basically done to increase nasolabial angle. In case basic
techniques fail to provide the ideal result, the following techniques may be effectively applied
[14,16]
4. Tip rotating suture
This is an effective method to increase and hold the nasolabial angle. In this technique a
mattress suture is used to anchor lower lateral cartilages to the nasal septum, by incremental
tightening of the suture, ideal nasolabial angle is achieved, then with several subsequent ties
this nasolabial angle is fixed and stabilized.
2.4. Important points
Tip rotating suture easily changes the tip position, though it is clear that a single suture
suspension may lose its effect gradually and will not lead to permanent results; to achieve
stable results, tip support mechanisms should be improved (i.e. application of collumellar
strut) and appropriate space be provided for new tip position (i.e. conservative cephalic
trimming and caudal resection of septum) [17,18]
Figure 4. Transfixion incision
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3. Tongue in groove
In this technique two medial crura cartilages are completely separated from each other. Then
upper lateral cartilages are stripped off the nasal septum. Medial crural cartilages are pushed
back in a way that each medial cru covers the nasal septum on one side. A delicate needle is
used to temporarily fix the medial crura cartilages to the septum. Skin flap is turned back to
its original position for several times. When the ideal nasolabial angle is achieved, medial crura
are fixed to the septum with several PDS sutures. In this method the lower lateral cartilages
(nasal tip) are permanently fixed to the nasal septum. [19]
4. Lateral crural anchorage flap
In this technique, excessive parts of the lateral crural cartilages that are routinely excised
and resected  in  tip  plasty  are  marked  on  both  sides.  Cartilage  incisions  are  made  and
excessive cartilage is separated from its underlying skin in a way that its medial attach‐
ments remain intact. Excessive cartilages are easily omitted while two cartilage flaps with
a strong attachment to medial crural cartilage are available. These two flaps are used to
rotate  the  nasal  tip.  Cartilage  flaps  are  fixed  with  a  needle  to  the  nasal  septum.  The
maneuver may be done for several times to find the ideal tip position. Then the flaps are
precisely fixed with sutures to the nasal septum. [17]
Figure 5. A wedge is resected from caudal part of the septum to provide enough space for tip rotation.
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4.1. Important points
This technique is based on two cartilage flaps that are in fact excessive parts of the lower lateral
cartilages. These cartilages are supposed to be trimmed and resected in normal rhinoplasty. It
is clear that in weak cartilage, or in case a small strip of cartilage is to be trimmed this approach
will not be possible.
4.2. Weak lower lateral cartilages and pinch deformity
Strength and consistency of lower lateral cartilages play an important role in shape and
function of the lower one third of the nose. Many techniques have been proposed to reinforce
and reshape the lower lateral cartilages; all may be used in specific indications:
1. Batten grafts: a batten graft is a thin oval piece of cartilage that is used over deficient or
weak cartilaginous part of the nose to reshape and reinforce the nose. This graft is
frequently fabricated from septal cartilage or chonchal cartilage. It may be used on one
side or bilaterally according to specific needs and indications. [20,22]
2. Lateral crural strut graft: Unlike batten grafts the lateral crural strut graft is placed beneath
the lower lateral cartilages, so after adequate injection of local anesthetic under the lower
lateral cartilages, the lateral crura is precisely stripped off from its underlying skin and a
quadrangular piece of cartilage is fixed under the lateral crura.
This technique:
a. Restores pinch deformities
b. Reinforces external nasal valve
c. Corrects moderate to severe cephalic positioning of lower lateral cartilages [23,24]
d. Alar contouring grafts: Alar contour or alar rim grafts are quite simple and effective
techniques frequently used for several aesthetic and functional indications. These grafts
are narrow strips of cartilage placed in a pocket anterior to the lower lateral cartilages.
This graft is made from septal or chonchal cartilage.
Indications:
a. To reinforce external nasal valve
b. To correct minor cephalic positioning of lower lateral cartilages
c. To provide a pleasant nostril borders [25]
d. Lateral crural transposition flap: In this technique excessive parts of lower lateral
cartilages that are usually trimmed and discarded in rhinoplasty, are folded inside, in this
way, wide lateral crural cartilages are reshaped while excessive cartilage is used to
reinforce the lateral crural cartilage. [26]
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5. Dorsal problems
5.1. Shallow radix
In some patients pre-operative evaluations show that radix augmentation will help gain a
pleasant aesthetic appearance. A complete familiarity with common autografts, their poten‐
tials and limitations will help the surgeon to select a predictable and stable graft with accept‐
able results in each specific indication. [27,28]
5.2. Low dorsum
Augmentation of a low dorsum is an important task in current concepts of rhinoplasty. Many
modalities and techniques are proposed, though all of them have their own advantages and
disadvantages and no one technique seems to cover all the indications for dorsal augmentation.
Proper case selection and familiarity with characteristics of each technique are prerequisites
for a successful dorsal augmentation.
5.3. 1-rib graft
Rib grafts are extensively used in reconstructive nasal surgery. Considerable amounts of
cartilage and bone, acceptable mechanical properties such as strength and load bearing as well
as its resistance to resorption has made it the gold standard for massive cartilaginous aug‐
mentations and reconstructions. Availability of other autografts, potential drawbacks of rib
cartilage and patient compliance has limited its use to severe deformities and the need for
excessive amount of graft material.
5.4. Important points
Graft distortion (warping) is a common complication in rib cartilage grafting. Many modalities
have been proposed to control this unwanted effect. Some authors drill the core of the graft
with a long delicate orthopedic bur and insert a strong Krishner wire to control any possible
distortion. Sometimes it is thought that core of the graft has the least potential for warping so
it is suggested to trim the periphery of the graft and to use the core of rib cartilage as the graft
material.[29,31]
6. Temporalis fascia
Temporalis fascia is a well-established augmentation material in rhinoplasty. To harvest
temporalis fascia, after proper application of local anesthesia, a 5 cm incision is done in
posterior neck hair line with anterior and upward dissections adequate access is gained to the
superficial layer of the deep temporalis fascia. Adequate amount of fascial tissue is harvested
and the donor site is precisely sutured after complete control of bleeding. Temporalis fascia
provides a soft and smooth layer that may cover dorsal irregularities. It may be used for
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minimal dorsal augmentations and for greater amounts of augmentation it should be com‐
bined with other grafting techniques otherwise alternatives may be selected. [32,33]
6.1. Postauricular fascia
Postauricular and mastoid fascia provide a thick fascial tissue that is easily harvested with a
4cm curvilinear incision exactly behind the ears; incision lines are completely concealed behind
the ears in normal skin creases and the risk of complications comparing to donor sites in the
temporalis fascia is quiet low. This fascial tissue may be used in moderate dorsal augmenta‐
tions (Figure 6). [34]
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Figure 6. Post-auricular fascia harvesting
6.2. Turkish delight
Turkish delight is an efficient technique that was originally designed by Erol in 2000. This
technique was aimed to solve essential problems that were frequently encountered in the use
of cartilage blocks from the nasal septum or ribs. In Erol's original report rib cartilage was
delicately diced into small particles, then soaked in blood and wrapped in Surgicel. Daniel
wrapped the diced cartilages in temporalis fascia to omit the unpredictable behavior of Surgicel
(oxidized cellulose) coverage. Diced cartilage wrapped in fascia is now commonly utilized in
augmentation rhinoplasty and is reported to have acceptable results (Figure 7). [35,36]
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Figure 7. Turkish delight
6.3. Fascia-cartilage sandwich technique
Fascia-cartilage sandwich is reasonable alternative to rib grafts. In this technique temporalis
or mastoid tissue is harvested, cartilage block from nasal septum or chonchal tissue is trimmed
and formed in its ideal contour, and then it is covered with fascia. In fact cartilage provides
the bulk of augmentation material and fascia covers the possible irregularities and shadows
of a cartilage block graft [37]
6.4. Internal nasal valve incompetency
Sometimes pre-operative evaluations show that one or both internal nasal valves are incom‐
petent and do not work well. On the other hand in major hump resections (more than 3mm);
nasal valve reconstruction will be necessary. For this reason, internal nasal valve reinforcement
is commonly indicated and may be indicated in most cases. The followings are some of effective
valve reinforcement techniques:
1. Spreader graft: Spreader grafts were first introduced in 1981 by Jack Sheen and are now
considered the gold standard in internal nasal valve reinforcements. A spreader graft is
a piece of quadrangular cartilage that is placed between upper lateral cartilage and
septum. Spreader grafts are usually used on both sides though due to some specific needs
such as asymmetries unilateral spreaders may be utilized. [39]
2. Autospreader: In this technique, after incremental trimming of the nasal septum, the
upper lateral cartilages are folded inside. It is thought that this technique prevents
unnecessary graft harvesting and will provide the same effects as spreader grafts though
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the main advantage of this technique is its reversibility and when an ideal result is not
obtained intra-operatively, the sutures can be removed. Upper lateral cartilages are
conservatively trimmed and other standard valve reconstruction techniques such as
spreader grafts may be applied (Figure 8).[40-42]
Figure 8. Autospreader
3. Docile splay graft: The docile splay graft is a piece of septal cartilage that is gently crushed
and is placed over the nasal septum in a way that it covers the nasal septum and the two
upper lateral cartilages are located laterally to the graft. It is believed that this simple graft
will prevent upper lateral cartilages from functional movements and collapse [43]
6.5. Important points
1. Spreader grafts may be indicated to straighten a curved nasal dorsum that is not corrected
in normal septoplasty techniques [39]
2. Internal nasal valve reconstruction prevents and corrects inverted V deformities and plays
a substantial role in providing aesthetic brow lines.
7. Septal deformities
In most cases basic techniques will result in a straight functional nasal airway though in
complicated cases more aggressive approaches may be necessary.
7.1. Complicated septal deformities
Sometimes the nasal septum is deviated in several different planes, and insisting on basic
septoplasty techniques does not solve the problem and may lead to septal perforation and
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many other complications. Extracorporeal septoplasty is a known modality that may be
applied by experienced surgeons. In this technique, after an open approach skeletonization,
the upper lateral cartilages are completely stripped off from nasal septum and then septal
cartilage is precisely detached from all its anatomic connections and is taken out completely.
The deformed nasal septum, which is now on the surgical table, is completely re-evaluated.
Broken and deformed parts are excised and omitted in a way that a heavy strong L strut
remains or is reconstructed. This newly formed septum is placed back inside the nose and
tightly fixed to the bony vault and upper lateral cartilages [44-47]
7.2. Inadequate osteotomy
Sometimes intraoperative evaluations show that in spite of clear lateral osteotomy lines,
medialization of bony segments is not achieved; in these cases medial osteotomy (in internal
continuous osteotomy) and lateral oblique osteotomy (in external perforating osteotomy) may
be indicated.
7.3. Medial osteotomy
In most rhinoplasty cases, lateral osteotomy will fulfill all the aims of osteotomy and there are
limited indications for medial osteotomy; in indicated cases medial osteotomy may resolve
some potential complications and will complete the bony vault surgery such as:
1. Exteremely wide noses: Sometimes in wide noses lateral osteotomy will not appropriately
metalize the bony segments and medial osteotomy will result in passive movements of
bony segments.
2. When hump reduction is not performed or has not resulted in an open roof of the bony
vault; medial osteotomy will allow the osteotomy to be completed; otherwise excessive
pressure if applied may lead to uncontrolled fractures.
3. Deviated bony pyramid: In this case complete reformation of the bony pyramid is
necessary thus, total release of bony segments and repositioning may be necessary. [48-50]
7.4. Rocker deformity
Rocker deformity is a relatively common sequel of lateral osteotomy. In this complication a
large bony spicule is seen and palpated after lateral osteotomy over nasal radix. Like many
other complications the best is to avoid this deformity by limiting osteotomy line maximum
up to lateral canthus and not to extend it in thicker bony compartments. In case rocker
deformity is seen, sharp bony spicules may be gently trimmed and sometime crushed
cartilages or fascia can be used to camouflage the deformity. [51]
7.5. Crooked bony vault
In some post-traumatic nasal deformities a conventional lateral osteotomy does not result in
an ideal symmetric bony vault; a double layer osteotomy may solve the problem in most cases.
In this technique a deep low or low lateral osteotomy is performed in the traditional way; the
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second line of osteotomy is started in a higher plane and then with light finger pressure the
bony vault is molded. In case adequate results are not achieved a third line may be designed
on one side or both sides of the nose. [52]
7.6. Important points
1. Internal continuous osteotomy may dislodge the fractured bony segments in two layer
osteotomies, thus external perforating osteotomy is usually preferred in these deformities.
As a predictable alternative, first deep osteotomy may be done by the internal method
and the second line which is used to mold the segment may be added via the external
approach.
2. Crushed cartilage may help the surgeon camouflage residual irregularities and asymme‐
tries. In this technique a small part of crushed cartilage is gently placed on deficient parts,
and then is molded until the ideal symmetric result is achieved.
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